Quantitative studies of ultrasound absorption in the heavy-fermion state of UPt3 and UBei3 are reported. The magnitude of the absorption due to electrons in the normal state is not enhanced compared to that of ordinary metals, indicating a cancellation of the mass enhancement by a reduction of the electron-phonon coupling parameter. This implies that the mass enhancement is described by a different Landau Fermiliquid parameter than in He. The T variation of the normal-state sound velocity at lowest temperatures is consistent with the large electronic specific heat.
Here we note that the temperature dependence of n in UBei3 at T && T, is consistent with a T' law, as in Upt3, and sho~s a peak just at T, . This latter feature has been observed for the first time in a superconductor and is the subject of a separate publication. ' In Fig. 2 %e like to point out, however, that our main conclusion does not rely on the exact value of l, . Given the residual resistivity of the Upt3 sample of -0.5 p, Q cm and following an earlier analysis based on Friedel's maximum scattering argument, we infer -2200 A for I, . ' ' At 100
MHz this gives ql = 3.5 x 10 '. The experimental quantity to be compared with other metals is the ql && 1 limiting at- In addition to the attenuation we have also studied the velocity of sound propagating along the hexagonal axis and in the basal plane for UPt3. In Fig. 3 the variation of the sound velocity u is plotted as a function of the square of the temperature, emphasizing the T2 behavior at lowest temperatures.
In the higher-temperature range the velocity parallel to e decreases further by -1300 ppm before going through a minimum at -18 K. For the sound velocity in the basal plane no minimum up to 20 K is observed, but the change is larger and amounts to -3800 ppm at 22 K. '5 The sound velocity changes at lowest temperatures are consistent with the very large electronic specific heat typical for the heavy-fermion state. The argument is based on the definition of the bulk modulus as the second derivative of the free energy with respect to volume, and can proceed in either a very general way or within a particular model for the electron-lattice coupling.
